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Abstract 
This work aims to provide an overview of the current state of research in project finance. Research progress in project 
finance draws from interdisciplinary perspectives, leading to relevant research insights being spread out over a high number 
of publications. Thus, this paper identifies four main areas of research interest which constitute the majority of published 
works between 2009 and 2013. The four main areas are (1) Contractual arrangements and the legal framework of project 
finance, (2) Project risk measurement and project selection methods, (3) Globalization of project development and public 
sector co-operation and (4) Projects under the Kyoto protocol and renewable energy projects. 
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1. Introduction 
This publication will present and discuss selected research progress in fields related to project finance. In 
limited-recourse or nonrecourse basis to finance an economically separable capital investment project in which 
the providers of the funds look primarily to the cash flow from the project as the source of funds to service their 
loans and provide the return of and a return on their e  [1] 
 
The above definition addresses several important features of project finance: First, representing the purpose 
of this structure is a capital investment project which typically means the construction of specific asset in a 
defined amount of time within a defined budget. Cash flow generated after the project goes operational is 
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thought to service the debt towards its investors. Second, the funds will be invested into a separable special 
purpose vehicle (SPV)  referred to as the project company  which keeps them on its balance-sheet, as it does 
with the asset the funds will be invested in. Third, project finance includes at least two main parties, one that 
raises the funds and is a shareholder in the project company  the project sponsor  and one that provides 
funding via appropriate financial instruments, such as loans or bonds. Fourth, these credit providers only have 
, indicating a defined level of risk for the 
entity that acts as the shareholder in the project company and the acceptance of the capital investment project as 
collateral by the finance providers. In reality, project finance arrangements are complex constructs involving a 
multitude of actors such as intermediaries, insurance brokers and risk analysts to deliver the intended results.  
 
Other definitions have been proposed, such as Gatti [2] who further details the type of financial instruments 
sponsors and lenders employ in a transaction. Esty  [3] definition expands upon the others by adding 
distinctive features of project finance in order to better distinguish it from other structured finance instruments. 
Dewar [4] adds typical investment targets to the otherwise similar definition.  
 
The origins of project finance date back to the 13th century, when the financing of a mining operation was 
structured not unlike . [1] Whereas before the 1990s it was mainly used to finance large scale 
investment projects such as off-shore oil fields or remote mining operations with project volumes typically 
exceeding several hundreds of millions of USD, the early 1990s saw this financing technique also being 
applied to mid-sized projects. It was only during this broadening of applications when project finance really 
became an established discipline within the field of structured finance research. From that time on, project 
finance emerged in its modern form as a funding instrument for a wide variety of asset types, investment 
volumes and geographic markets. [2]   
 
Due to the highly individualized and over-the-counter nature of project finance transactions as well as 
inconclusive definitions of its scope, it is rather difficult to collect exhaustive market data. Esty [3] published 
an approach to aggregate industry data in order to give a picture of the overall market as of 2009.  
2. Review of the scientific body of literature 
The definition as discussed above encompasses many interdisciplinary aspects including but not limited to 
debt finance, project management and organizational behavior. Thus, to provide a comprehensive analysis of 
the topic, the literature analysis presented here also includes relevant publications within closely related fields 
of research. 
 
For recent, comprehensi
Finance  [4]  by Gatti in the second 
edition [2] and [1] 
 
Reviewing the body of work published in scientific journals in the years 2009-2013, four core areas of 
research progress pertaining to project finance become evident.  
 
1. Contractual arrangements and the legal framework of project finance 
2. Project risk measurement and project selection methods 
3. Globalization of project development  and public sector co-operation 
4. Projects under the Kyoto protocol and renewable energy projects 
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These four core areas represent the majority of published research closely related to project finance. In areas 
1 to 3 the authors focus on methodical and technical aspects of project finance. Area 4 diverges from this 
pattern as the authors discuss rather specific applications of project finance and their implementation challenges.  
 
A wider understanding and inclusion of more general research especially on project management would 
probably yield different core areas but is not the focus of this work. The four core areas will serve as a 
classification for the following sections.  
2.1. Contractual arrangements and the legal framework of project finance 
Contractual arrangements refer to the set of rules negotiated between the stakeholders of a project finance 
end
of the asset to be financed. 
 
Scanella [5] discusses new debt-based financing arrangements in Europe aimed to boost the European 
project bond market. Through a European Investment Bank (EIB) Europe 2020 Project 
Bond Initiative, -scale energy projects by 
providing credit support in the form of payment guarantees or credits to lower the investment risk. In practice it 
is implemented by tranching the debt structure into senior debt to be funded by institutional investors and a 
subordinated tranche to be underwritten by the EIB. He also calls for an improved learning process across 
European jurisdictions to improve the investment environment.  
 
Akbiyikli et al. [6] present evidence for how the British implementation of risk transfer arrangements within 
the UK Public Finance Initiative road projects (PFI) provide an improved value for money compared to 
previous forms of road procurement, thereby benefiting the public. As an added value, the authors find that 
innovations in road project management and technology are absorbed by the local governments who are then 
capable of using this knowledge in future non-PFI project tender specifications.  
 
In light of the financial crisis, Aslan and Bezen [7] 
to accommodate project investors by implementing legal reform. Most notably, the Turkish Electricity License 
Regulation was amended to allow those finance institutions who provide limited or non-recourse financing 
-
take over the licenses and permits of the default company, if that is provided for in the loan agreements. Other 
additional steps towards meeting the demands of international financial institutions have been taken as well, all 
with the goal to accommodate the investors who are traditionally more accustomed to the principles of the 
English case law. Erol and Ozuturk [8] look at how the market reacted given a difficult environment to raise 
funds. They explore how real estate investment trusts (REITS) can be used as an equity finance vehicle to 
launch and operate infrastructure projects in Turkey. They argue that the REIT could be set up similar to a 
Public Private Partnership (PPP) model, and could offer an opportunity to raise funds from institutional 
investors like pension funds, retail investors or insurance companies who are experienced in REIT analysis and 
investment but traditionally are not active in project finance.  
2.2. Project risk measurement and project selection methods 
Project risk measurement describes methods used to derive qualitative and quantitative measures of risk 
either at the individual project level or at the level of a portfolio of projects. Closely related to project portfolios 
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are project selection methods, methods that serve the goal of selecting a project from a set of choices with the 
 
 
Girardone and Snaith [9] explore loan interest rate spreads related to political risk in project host countries 
based on a dataset of 1,190 project finance loans. Splitting the dataset in three categories: Developed, Emerging 
and Developing countries and running a regression analysis, they find that financing cost of funds for project 
ost countr  legal and 
institutional systems. Thus, loan guarantees play an extremely important role in facilitating project finance in 
Developing countries, while less so in Developed countries. For Developed countries they find that counter-
intuitively, loan premia in countries with strong government institutions rise the authors deduct that this is 
because developing countries will be far more accommodating and give broader concessions to project 
sponsors and investors, whereas strong governments have clear limits given transparency and regulatory 
controls. Thus, strong bank influence over a weak government can lead to lower loan spreads. Corielli et al. [10] 
analyze spreads not only by the political climate, but also by the set of non-financial contracts (NFC) which are 
created by the project sponsor before debt is raised. Based on a regression analysis on 1,093 project finance 
loans, they give evidence that carefully drafted NFCs provide measurable benefits to project sponsors by 
enabling them to raise loans bearing a lower interest and realize higher debt to equity ratios. These findings 
underline that project finance is a complex contractual structure and the amount of knowledge successful 
project sponsors must unite within their organizational structures.  
 
Also concerned about debt financing, Laishram and Kalidindi [11] demonstrate a desirability rating analysis 
for debt financing of public-private partnership road projects. Using the Choquet Fuzzy Integral, they develop 
the Desirability Rating Analytical Tool (DRAT) and demonstrate how it can support the decision making of 
creditors. The Coquet Fuzzy Integral is used in the tool in order to aggregate necessary information on various 
parameters creditors take into account during the decision making process. It can also be applied to funded 
projects to identify aspects of the project not performing at the expected levels. Still, the model has high data 
further research, especially the application of advanced methods such as evolutionary algorithms to reduce high 
data requirements. Additionally, they propose expanding their model to enable a sensitivity analysis of the 
rating profile. This is an interesting approach as it would enable sensitivity tests for factors like the cost of debt 
or completion delays.  
 
Evolutionary algorithms did find their way into the realm, albeit as in the following case which is not strictly 
related to project finance. Elazouni and Abido [12] develop a method of optimizing a finance-based scheduling 
of project activities using a Strength Pareto Evolutionary Algorithm (SPEA). The goal of this research is to 
provide contractors for large-scale asset investment projects with optimal project schedules based on cash 
availability, incorporating delays of the -based 
scheduling provides a corporate-level tool to ensure that expenditures in a portfolio of projects in total do not 
overshoot available liquidity. Evolutionary algorithms are designed with multiple solutions in mind, in 
opposition to e.g. Simplex based optimization methods which are designed to deliver one result, thus may 
deliver more flexible solution sets at the discretion of the contractor. It would be highly interesting to see these 
methods applied to investor-level decision-making in project finance. 
 
Credit rating and related spreads are also a topic for Busciano et al. [13], who state that with tighter rules 
surrounding bank loans to project companies due to Basel II the industry now looks into structures that would 
allow them to remain active in the project financing business. One such method is presented in detail: the 
approach of creating collateralized loan obligations or collateralized debt obligations based on portfolios of 
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project finance loans. They suggest that as rating agencies yet have to standardize their ratings of the 
underlying projects, especially in regard to market risk and completion risk,  idiosyncratic components of 
 
 
A proposal to apply sensitivity analysis (SA) to project finance transactions is brought forward by 
Borgonovo et al., [14] in which they argue that as many complex financial models have black-box 
characteristics, SA is an important tool to define a proj a real-world 
example model with 428 inputs, they demonstrate how SA allows investors to gain systematic information on 
model robustness, consequences of changes to exogenous variables and influences of factor inputs on the 
valuation criteria. 
 
 et al. [15] propose a quantitative method for financial performance-based project selection using 
imprecise data. They argue that classical multi-criteria decision-making (MCDM) methods have limited 
applicability in real-life scenarios because the decision depends on the prediction of future outcomes which is 
inherently vague. For that reason the authors use the Complex Proportional Assessment model (COPRAS) 
extended to use with interval data (COPRAS-G). They claim that for reliable decision-making, exact data and 
interval data have to be united in a common model. Albeit it does not solve the general limits of MCDM 
methods, the subjective element expressed in determining the criteria weights and risk levels still require a high 
level of experience in the decision-maker. Given the long-term nature of project finance, it might be more 
advisable to use dynamic methods of financial analysis to better cater to the variable nature of many risk factors 
especially in developing countries. In a more exhaustive version of this bibliography, the author will in the 
future provide a comprehensive analysis of available quantitative methods, especially the state of development 
of dynamic portfolio-based methods.  
2.3. Globalization and regulation of project development 
Globalization of project development includes research which investigates the growing complexities in 
cross-border investing. Because project finance is often used in regulated sectors, in many countries the 
counterparties will often be state-owned corporations or government agencies, requiring sponsors and investors 
to be experienced in public sector co-operation in the specific jurisdiction to ensure a successful project 
implementation. 
 
[16] work on project finance in Iraq, the author asserts that more reform work is necessary 
by the Iraqi government in the areas of company registration, the resolution of legal conflicts, and the 
coordination between central, provincial and regional authorities. He adds that guarantees and probably even 
equity infusions by third parties into Iraqi project finance is necessary to lower the risk threshold. This seems to 
be a must-have, especially as there is no clear mechanism for the acceptance of foreign arbitration outcomes; 
Iraq has not yet joined the New York Convention. Given the political instability, the author 
 
 
Wang [17] describes privatization and drive to raise private finance for project 
development. The article mentions project financing as an important tool but still rarely used by mining 
enterprises in China. The article calls for more robust institutions especially to create reliable bond markets. 
Ohiare and Soile [18] analyze the financing of rural energy projects in China with the goal of identifying 
lessons for Nigeria. Using World Bank data on two large-scale Chinese hydroelectric power plants the authors 
report that inflation and cost increases due to resettlements of the local population were two risk factors not 
adequately considered. While deeming these factors to be manageable in Nigeria, the authors identify factors 
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such as widespread corruption, missing technical qualifications and political risk as main inhibitants to 
increased project finance in Nigeria. By using a rather optimistic discount rate in their simulation, these 
projects could still be financially viable in Nigeria but more susceptible to inflation risk. They praise the 
Chinese rural electrification program as a pragmatic and efficient approach to rural development; but looking at 
the substantial higher construction cost compared to planning documents, they propose to improve the 
investment model to better reflect: seasonal variations of water levels, delays and revenue variations due to 
electricity price controls issued by the state. Also
stochastic rather than deterministic  in future planning processes.   
 
Shiferaw [19] also researches project finance in Africa, and 
public finance projects and its shortcomings, outlining the difficulty of effectively aligning public planning 
processes with plans for private sector investment and development.  
 
Quesada-Bainchini and Barquero-León [20] give insights for Costa Rica, noting that in certain designated 
zones, foreign creditors enjoy special rights given to them, to address their concerns about project company and 
sponsor defaults. They give a positive outlook on the development of project finance in Central America as a 
whole.  
 
Kumar provides an Indian perspective. [21] While the Indian market is a success story for project finance, 
[22]  the author addresses several shortcomings within the domestic financial services industry. The State Bank 
of India currently is the largest lead arranger worldwide; meanwhile the state-owned Indian development 
financial institutions (DFIs) find it difficult to establish their place in the now deregulated market. Besides 
bureaucratic burdens and uncompetitive cost structures, the author finds overly strict requirements for project 
to be an important inhibitor of growth. According to the author, new schemes 
must be developed and existing schemes should be revised to cater to the current situation of sponsors, because 
the current policies are unviable. It is unfortunate that there is not more research on the recent development in 
India. A comparison of project finance in India and China especially would provide insights into both 
 
2.4. Projects under the Kyoto protocol and renewable energy projects 
Projects under the Kyoto protocol play a special role. These projects are for the most part set-up under the 
clean development mechanism (CDM) and derive a share of their revenues by selling Certified Emission 
Reductions (CERs) to companies in countries under the KP that purchase CERs for compliance. These projects 
are implemented by following a set of approved methodologies and often include renewable energy 
technologies. Albeit the scale of these projects might be too small for certain market players, it is a segment 
worth analyzing as it provides early indicators to which technologies might be ready to scale up towards larger 
project volumes, and gives the opportunity to collect data on project specific risk. Due to stalling climate talks, 
the CDM market faces an uncertain future, but individual governments are working on bilateral carbon markets 
that also follow a project based approach. These might provide additional opportunities for project developers 
and investors in the existing market.  
 
 Hofman et al. [23] choose a comprehensive approach to show how bioenergy projects could be scaled-up in 
sub-Saharan Africa. By surveying project developers and investors he identifies the main obstacles to 
successful project development. Obstacles are the dearth of technical skills, too few exchanges between applied 
research and project developers, which hinders innovation, and access to finance in the geographic regions 
analyzed.  To improve the situation, the authors call for specialized insurance products to mitigate bioenergy 
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related risk on a project basis, and low interest capital or guarantees provided by donor funds. They also discuss 
a less strict legal regimen regarding innovative structures such as project sponsors giving up 90% of their 
equity, with the option of earning it back as the project progresses. Given the highly leveraged nature of project 
finance, it is somewhat questionable if 90% of equity provides enough assurance for project 
finance providers to commit to funding a relatively risky project.  
 
Bayer et al. [24] investigate CDM project development within China. They find that China has considerable 
potential for implementing projects with low marginal abatement costs especially in less developed provinces. 
This benefits the poorer provinces because they are more attractive to CDM project implementation, because 
developers can enhance their 
the more developed coastal provinces. China is also in focus of 
Financing Carbon Capture and Storage (CCS) Demonstration Projects in China. [25] Surveying development 
banks for financial conditions, he observed high variance in credit offers ranging from 5-8% for development 
banks and 12-20% for commercial bank loan offers, which would lead to a 40% difference in the cost of CO2 
abatement and eventually a 56% higher levelised cost of electricity. Also, the surveyed investors would require 
high equity ratios of 46% on average for the CCS part of a coal-fired power plant case study, as it is perceived 
as a high risk technology. These numbers led the author to conclude that either domestic or foreign financial 
support is needed to start demonstration projects.  
3. Conclusion 
This commented bibliography aims to provide interested researchers and practitioners who are new to the 
field of project finance an overview of the state of discussion in the various related fields.  
 
The field of project finance provides plenty of opportunity for further research. Due to the difficulty of data 
acquisition, empirical studies are quite rare. This is especially true for projects in developing and emerging 
economies like India or China. Comparative studies in these markets analyzing the risk environment in terms of 
economic, legal and political risk would be an interesting addition to the body of research.  
 
With the continued growth of the industry, new financing structures will evolve. It remains to be seen if 
innovation in this market stays a matter of the commercial participants or if academia will be able to provide 
new insights and proposals which eventually find their way into mainstream project finance.  
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